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PRELIMINARY AMENDMENT 



Assistant Commissioner of Patents 
Washington, D.C. 20231 



Sir: 

If any charges or fees must be paid in connection with the 
following communication, they may be paid out of our Deposit Account 
No. 25-0115. 

Prior to initial examination, please amend the above- 
identified patent application as indicated below. 



In the claims: 



In claim 3, line 1, delete "or 2". 



In claim 4, line 1, delete "one of Claims 1-3" and insert 

--claim 1—. 



In claim 5, line 1, delete "or 4". 



In claim 6, line 1, delete "one of Claims 1-5 "and insert 

—claim 1—. 



In claim 7, line 1, delete "one of Claims 1-6" and insert 

claim 1— . 

In claim 8, line 1, delete "one of Claims 1-7" and insert 

claim 1--. 

In claim 9, line 1, delete "one of Claims 1-8" and insert 

-claim 1 --. 

In claim 10, line 1 , delete "one of Claims 1-9" and insert 

-claim 1--. 

In claim 11, line 1, delete "one of Claims 1-10" and insert 

-claim 1--. 

In claim 12, line 1, delete "one of Claims 1-11" and insert 

-claim 1--. 

In claim 13, line 1, delete "one of Claims 1-18" and insert 

-claim 1—. 

In claim 14, line 1, delete "one of Claims 1-13" and insert 

-claim 1 --. 

In claim 16, line 1, delete "or 15" and insert -claim 1-. 
In claim 17, line 1, delete "one of Claims 14-16" and insert 

-claim 14--. 

In claim 18, line 1, delete "one of Claims 14-17" and insert 

-claim 14--. 



In claim 21, line 1, delete "one of Claims 14-20" and insert 

-claim 14--. 



In claim 22, line 1, delete "one of Claims 14-21 " and insert 

-claim 14--. 

REMARKS 

The Amendment to the claims are based on the translated 
annexed claims. Claims 1-22 remain in the case. Claims 3-14, 16-18 
and 21-22 are amended. 

It is submitted that this Amendment has antecedent basis in 
the application as originally filed, including the specification, claims and 
drawings, and that this Amendment does not add any new subject matter 
to the application. Consideration of the application as amended is 
requested. It is submitted that this Amendment places the application in 
suitable condition for allowance; notice of which is requested. 

If the Examiner feels that prosecution of the present 
application can be expedited by way of an Examiner's amendment, the 
Examiner is invited to contact the Applicant's attorney at the telephone 
number listed below. 

Respectfully submitted, 
YOUNG & BASILE, P.C. 

Darlene P. Condra 
Attorney for Applicant(s) 
Registration No, 371 13 
(248) 649-3333 

3001 West Big Beaver Rd., Suite 624 
Troy, Michigan 48084-3107 

Dated: April 6, 2000 
DPC/paa 



09/529192 

528 Rec'd PCT/PTO 06 APR 2000 

Code: 1811-76216 
Ref.: SPM-290-A 

METHOD AND DEVICE FOR SURF AC E-TREATMENT OF SUBSTRATES 

The invention concerns a method and device for surface treatment of substrates with the 

aid of a gas discharge. 

In surface treatment of flat substrates by means of a gas discharge, such as low-pressure 
glow discharges, methods are known in which the discharge is maintained by means of a 
microwave antenna, a high-frequency electrode, or a pulsed or timewise continuous voltage, 
applied to the substrate. Substrate surfaces and counter-electrodes and microwave antennas are 
thereby mostly arranged opposite each other. 

A critical disadvantage of this method is that as a rule, only a low plasma density can be 
generated and the rate of plasma cleaning or plasma coating of the substrate surface is therefore 
low. Although the plasma density can be also be increased by increasing the pressure, the 
associated decrease in the mean free path leads to the transport of materials to and from the 
substrate surface being strongly hindered. In addition, the tendency of the discharge to local 
contraction and instability grows. Also disadvantageous in this method is the fact that an 
undesirable coating of microwave-coupling windows or high-frequency electrodes arises, 
whereby the coupled power clearly decreases over time. 

Also disadvantageous is the fact that large amounts of starting materials are thereby lost 
and that other internal surfaces of the vacuum chamber become coated in addition to the 
substrate. 

Surface treatment of running metal bands, such as sheet steel or aluminum, activated or 
supported by an electric gas discharge, presents special problems in batch processes involving 

the treatment of substrates. 

On the one hand, the high running speed of the band requires very high stationary coating 
rates and plasma densities, for sheet steel up to a rate of 100 m/min. For example, in order to 
deposit a coating thickness of 100 nm at a band speed of 100 m/min and a coating-zone length of 
1 m, a stationary coating rate of 10 mi/min is required. This is about 2 orders of magnitude more 
than can be achieved with ordinary DC or AC glow discharges. 

Plasma densities as high as possible are also to be strived for in order to achieve higher 
deposition rates for effective removal rates for surface contaminants (oils, fats, waxes) with 
formation of gaseous products on a rapidly running band. Ordinary glow discharges generally do 
not have a sufficient degree of ionization and have too low a proportion of active species such as 
oxygen atoms or hydroxyl radicals. 




In addition to providing high plasma densities, production systems of this kind are 
expected to be able to be operated for several days without maintenance. A condition for this is 
that parasitic deposition of layers, i.e. the growth of layers in other places than on the sheet metal 
to be treated, be kept low. It should be considered that in 100 h the hypothetical "stationary" 
layer thickness on sheet metal at rest is up to 6 cm at a growth rate of 10 pn/min. Even if the 
parasitic growth rate on a counter-electrode, a deflector, or housing wall is only 1% of this value, 
the resulting layers with layer thickness of 600 pn would be unacceptable, since because of their 
internal tensions they would no longer adhere to their substrates and would disturb the coating 
process in the form of dislodged chips. 

Starting from these and other disadvantages of the state of the art, the invention is based 
on the task of providing a method and a device for surface-treatment of substrates, which, in 
addition to high plasma densities, also provides a concentration of the high plasma densities in 
the immediate neighborhood of the surface to be treated, with simultaneous reduction of parasitic 
deposits. In addition, the coating of both moving substrates, e.g. bands, and stationary substrates 
is possible. 

This task is solved with respect to process technology by Claim 1, and, concerning a 
device to perform the process, by Claim 16. The subclaims in each case give advantageous 
embodiments and further refinements of the invention. 

In order to restrict gas discharges spatially to the surfaces to be treated, one or more 
electrically conducting substrates or substrates that have been coated on at least two sides to 
make them conducting are used so that a concentrated plasma with high plasma density is formed 
in the immediate neighborhood of the substrate surfaces. Through local restriction of the 
discharge, parasitic effects on surfaces not to be treated are strongly reduced. The discharge 
preferably involves a glow discharge. 

The restriction of the discharge region occurs preferably on at least two essentially 
opposite sides, and can be, for example, in the form of a cylinder [sic, prism] with round or 
polygonal cross section, depending on the shape of the substrate to be coated. It is also especially 
appropriate to enclose it between two flat substrates arranged parallel to one another. Regardless 
of the shape of the enclosure, the distance between the opposite surfaces in each case should be 
about 1 mm to 50 cm, preferably 1 cm to 10 cm. 

In addition to surface treatment of stationary substrates in a batch process, the process 
according to the invention is especially suitable for treating continuously moving substrates, for 
example, materials in the shape of a band. Here, the discharge region is restricted by having one 
or more substrate bands pass, at least in some regions, with a short distance from the gas 
discharge and thereby restrict the discharge region. Thus, for example, two bands can be fed 



parallel to each other in some regions and the stationary gas discharge is enclosed by one of the 
band surfaces to be treated each time. 

Especially advantageous is the surface treatment of one or more band-shaped substrates, 
which are turned while changing their direction of movement at least once and restrict the 
discharge region, at least on the one hand, by means of a surface region that lies before the turn 
in the direction of the band movement, and on the other hand, by means of a surface region that 
lies after the turn in the direction of the band movement. In this way, the surfaces of the 
band-shaped substrate to be treated pass the discharge zone at least twice each time the band is 
fed. A surface treatment made much more intense in this way permits an advantageous increase 

in the rate of movement. 

The electric discharge preferably involves a discharge in the region of the hollow-cathode 
discharge. By this, according to the invention, is also understood a discharge in the transition 
region between hollow-cathode discharge and normal discharge. The entire substrate, which can 
be at ground potential, thereby forms the cathode. An anode, which is at a positive potential with 
respect to ground, is located as a counter-electrode in an appropriately selected site in the 
apparatus, preferably at the edge of the gas discharge. Even with a microwave-activated 
discharge, a hollow-cathode discharge can be constructed. The plasma then forms a "virtual" 
anode. 

A hollow-cathode discharge is significantly more intense than an ordinary glow discharge 
between a cathode and an anode arranged parallel to each other. Ionization an order of magnitude 
higher is achieved, and significantly higher corresponding coating and removal rates are 
achieved. The hollow-cathode discharge is formed by use of a DC or AC voltage when the 
substrate surfaces restrict the discharge region to the shape of a hollow space, i.e. on at least two 
sides, and suitable process parameters (pressure, distance of the substrate surface, voltage, etc.) 
are chosen depending on the substrate geometry or the geometry of the discharge region. A 
hollow-cathode discharge between, e.g., two parallel plates appears as a clearly higher discharge 
current in comparison to the sum of the currents at each separate discharge at each of the two 
plates. 

An electric discharge can be also realized, in addition to a DC or AC voltage, by coupling 
microwaves in the discharge region. For this, the discharge region defined by the substrate 
surface has a geometry that favors the spread of the microwaves in certain spatial regions and the 
formation of a gas discharge by achieving a stronger electric field. Preferably, the discharge 
region also has a hollow spatial geometry; in which case, the dimensions of the hollow space are 
adapted to the wavelengths of the microwave radiation used. As a further refinement, one can 
envision feeding microwaves and an electric voltage, preferably a DC voltage, into the discharge 
region simultaneously. 
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Supply and removal of gas take place directly in the discharge region or at a negligible 
distance from it. By a suitable arrangement of the gas supply and removal, the discharge can be 
restricted to the immediate planned discharge region between the substrate surface, and parasitic 
discharges are strongly reduced. Preferably, the means of gas supply and removal are arranged on 
the side opposite the discharge region, so that a permanent flow can be maintained. 

Additional advantages and further refinements of the invention can be seen in the figures 
and the embodiment examples described below. Shown are: 

Figure 1 shows implementation of a process according to the invention using a 
continuously running band-shaped substrate; 

Figure 2 shows implementation of a process according to the invention using two 
continuously running band-shaped substrates; 

Figure 3 shows implementation of process according to the invention using two 

stationary substrates; and 

Figure 4 shows implementation of the process according to the invention using a 
continuously running substrate that is surrounded by a deflecting element. 

The substrate 1 shown in Figures 1, 2, and 4 involves aluminum sheet metal 0.15 mm 
thick and 50 cm wide, in the shape of a band and supplied continuously. Other substrates, for 
example, steel or materials that have been coated so as to be conducting, can also be treated 
likewise. The substrate 1 in Figure 3 involves two stationary, parallel plates. 

If the treated substrate 1 is heated too strongly, it can be cooled during surface treatment. 
The cooling can take place by means of a cool body through which a liquid or gaseous cooling 
medium flows and is in direct physical contact with the substrate. With stationary substrates, 
cooling can occur by means of cooling plates; and with moving substrates, by means of cooling 
rollers. 

Substrate 1 can be grounded or connected to the ungrounded output of a voltage source. 
The voltage between substrate and a plasma formed by the electric discharge is preferably 
between 1 and 3000 V, more preferably, between 100 and 1000 V. Pulsed DC voltages with a 
pulse frequency between 10 kHz and 100 kHz can also be considered as DC voltages. When 
low-frequency AC voltages are used, the frequency is preferably between 50 and 60 Hz, and wit 
intermediate-frequency AC voltages preferably between 10 and 100 kHz. High-frequency AC 
voltages preferably have frequencies between 1 and 50 MHz. Instead of or in addition to 
supplying power with a voltage source, it can also be supplied by microwaves. The microwave 
frequencies are preferably in the GHz range. 

All arrangements shown in Figures 1 through 4 are, together with possible spools for 
winding and unwinding the band(s), placed in vacuum chambers (not shown). When 
band-shaped substrates are used, the substrate can also be moved to and from the discharge 



J 



5 



7. 



region 2 by spools and vacuum locks outside the vacuum chamber. The discharge runs preferably 
at a pressure between 0.01 mbar and 100 mbar, especially preferably between 0.1 and 5 mbar. 

Through gas lines 3 (not shown in Figures 3 and 4), inert gases such as argon, reactive 
gases, or even gas mixtures are introduced into the vacuum chamber. Reactive gases that can be 
considered include, for example, oxidizing, reducing, or carbon-containing or sihcon-containing 
gases, such as oxygen, hydrogen, nitrogen, methane, acetylene, silane, hexamethyldisiloxane, 
tetramethylsilane, etc. With the aid of the reactive gases, for example, layers can be applied and 
materials can be removed, or gaseous components can be integrated into the surface regions. 
Thus, substrate surfaces can be cleaned of impurities such as lubricants, corrosion-protection 
agents, or oxide layers, or can be provided with corrosion-protection layers, adhesive layers for 
subsequent coatings, anti-friction layers to improve shaping properties, or decorative layers. 

Gas removal lines 4 (not shown in Figures 3 and 4) from the vacuum chamber assure that 
products that might be deposited or applied from the discharge zone are removed without an 
opportunity to become deposited or applied parasitically. 

Another possibility for reducing parasitic effects consists of arranging deflection 
elements, of sheet metal, for example, in the vacuum chamber. These deflection elements are 
electrically isolated from the components of the device and from the substrate in those regions of 
the vacuum chamber (chamber walls, flanges, etc.), where parasitic discharges could form 
because of the existing potentials, or else they enclose the discharge region and the substrate. In 
Figure 4, a deflection element of this kind is shown in the form of a metal cage 8. 

Finally, other deflection elements, electrically isolated from device components and 
substrates, permit the sides of the discharge region that do not adjoin the substrate surfaces 
region to be sealed. Cracks remaining between these deflection elements and the substrates can 
be closed with an insulating material (oxide ceramic, heat-resistant plastic). By this means, it can 
be assured that only a small number of charge carriers can escape from the hollow space of the 
discharge region. 

The geometric dimensions of the device shown in Figures 1, 2, and 4 will be explained in 
the following. The diameter of the upper, thick, turning roller 5 (Figures 1 and 4) is 50 cm and 
the diameter of the four lower rollers 6, arranged in a rectangle, is 16 cm. The horizontal distance 
between the axes of the lower rollers 6 and the vertical distance between the axes of the lower 
rollers 6 is 19 cm and 30 cm, respectively. A volume of about 30 x 50 x 3 cm, which is 
especially favorable for forming a hollow-cathode glow discharge, arises between parts of the 

aluminum sheet metal. 

Gas supply 3 occurs according to Figures 1 and 2 through a stainless-steel tube 1 cm in 
diameter provided with 50 holes, each 0.7 mm in diameter. This stainless-steel tube is arranged 
parallel to the axes of the small rollers 6. Gas removal 4 occurs through a stainless-steel tube, 
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also provided with holes, below the lower pair of rollers. The stainless-steel tube for gas removal 
4 has 100 2mm-diameter holes. Gas is pumped out by means of a Roots pump, which has an 
effective suction capacity of 500 m /h. 

In Figures 1, 2, and 4, the sheet metal 1 supplied is electrically isolated from the housing 
and grounded. The gas-supply tube serves as the counter-electrode (anode). Either a DC voltage 
source (10 to 1000 V) or an intermediate-frequency voltage source (35 kHz, 500-V peak voltage) 
can be used as the voltage source. In Figure 3, a hollow-cathode discharge is activated by feeding 
in microwaves 9. 

Embodiment Example 1: Cleaning 

The entering sheet metal 1 is moistened with a foam of paraffin oil (about 0.5 g/m 2 ). The 
band speed is 10 m/min and the pressure is 0.5 mbar. Synthetic air (an oxygen/nitrogen mixture 
in a 1:4 ratio) is used as the gas with a volume flow of 4.5 mVh. At a DC voltage of 450 V, an 
intense discharge is formed between the metal pieces. After passing through the discharge zone, 
the sheet metal has on the side 7 to be treated a surface energy of 55 dynes/cm (determined with 
test inks). This confirms that the oil has been completely removed. 

Embodiment Example 2: Plasma polymerization 

In this example, the band speed is 20 m/min and the pressure is likewise 0.5 mbar. A 
mixture of argon and HMDSO (hexamethyldisiloxane) is used as the gas in a 1 0: 1 
partial-pressure ratio, and a total volume flow of 70 mbar [sic, mL] x 1/s (4.2 sLm) is used. By 
applying an intermediate-frequency voltage (500 V), a hollow-cathode discharge is formed 
between the metal parts. A plasma-polymer layer with a thickness of 53 nm is deposited on the 
surface of the sheet metal 7. The dynamic rate (product of band speed and layer thickness) of this 
system is about 1060 m x nm/min. On sheet metal at rest, the deposition rate is thereby about 
30nm/s. 

Embodiment Example 3: Silicatization 

Instead of the argon in Example 2, synthetic air is used with a volume flow of 60 mbar x 
1/s. The band speed is 30 m/min. A silicon oxide layer with a thickness of 30 nm is formed. The 
dynamic rate is 600 m x nm/min, the static rate is 17 nm/s. The composition of the layer 
(according to EPMA) is Si0 17 Co. 2 . The surface energy (test inks) is over 58 dyne/cm. 
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Fraunhofer-Gesellschaft 

[stamp on all pages:] AMENDED PAGE 

Amended Claims 

L Process for surface treatment of at least one electrically conducting substrate (1) or a 
substrate that has been coated so as to be conducting, by means of a gas placed in the region of 
an electric discharge, wherein the discharge zone (2) is restricted on at least two opposite sides 
by surfaces to be treated (7), characterized in that the one or more substrates (1) form a hollow 
cathode, 

2. Process according to claim 1 , characterized by the feet that the substrate 
surface (7) is treated by a hollow-cathode discharge. 
#** 3. Process according to Claim 1 or 2, characterized by the fact that one or more 

JJ continuously supplied substrates (1) can be fed to restrict the discharge region (2), at least in 
J? ! some regions. 

yi 4. Process according to one of Claims 1-3, characterized by the fact that band-shaped 

if substrates are treated. 

J; 5. Process according to Claim 3 or 4, characterized by tlie feet that at least one of the 

s substrates (1) supplied is turned at least once to change the direction of movement and the 
M discharge region (2) is restricted on at least one side by substrate regions before the ton (5) in 
Sj the direction of movement and on at least one other side by substrate regions after the turn (5) in 
Wi the direction of movement. 

!j 6. Process according to one of Claims 1-5, characterized by the feet that the discharge 

region (2) is restricted on two sides by substrate surfaces at a distance of 1 mm to 50 cm apart. 

7. Process according to one of Claims 1-6, characterized by the fact that the electric 
discharge occurs at a pressure between 0.01 mbar and 100 mbar. 

8. Process according to one of Claims 1-7, characterized by the fact that at least one 
substrate (1) is grounded. 

9. A process according to one of Claims 1-8, characterized by die fact that the voltage 
applied between at least one substrate (1) and a plasma formed by electric discharge is 1 -3000 
V. 



10. Process according to one of Claims 1-9, characterized by the fact that the discharge is 
activated or supported by microwaves. 

1 1 . Process according to one of Claims 1-10, characterized by the feet that the discharge 
is activated or supported by a dc voltage, a pulsed dc voltage, or a low-, intermediate-, or 
high-frequency ac voltage. 

12. Process according to one of Claims 1-11, characterized by the feet that gas is fed into 
the discharge region (2) or immediately outside it. 

13. Process according to one of Claims 1-12, characterized by the fact that gas is 
removed from the discharge region (2) or immediately outside it. 

14. Device for implementing the process according to one of Claims 1-13, with: at least 
one substrate (1) that defines a discharge region (2) enclosed on at least two sides by substrate 
surfaces (7), a device for supplying electrical energy to the discharge region, a vacuum chamber 
to enclose the discharge region, a means (3) for supplying gas to the vacuum chamber, a means 
(4) for removing gas from the vacuum chamber and an anode placed in the region of the 
substrate (1) and in that the substrate (1) forms a hollow cathode.. 

15. Device according to Claim 14, characterized by the fact that substrate-cooling is 
provided. 

16. Device according to one of Claims 14 or 15, characterized by the fact that gas supply 

(3) is arranged in the discharge region (2) or immediately outside it 

17. Device according to one of Claims 14-16, characterized by the fact that gas removal 

(4) is arranged in the discharge region (2) or immediately outside it 

1 8. Device according to one of Claims 14-17, characterized by the fact that at least one 
substrate (1) is a continuously running band that can be unwound from a first spool and wound 
onto a second spool. 

19. Device according to Claim 18, characterized by the fact that the spools are arranged 
outside the vacuum chamber and the band can be introduced into and removed from the vacuum 
chamber by vacuum locks. 

20. Device according to Claim 1 8, characterized by the fact that the spools are arranged 
inside the vacuum chamber. 

21. Device according to one of Claims 14-20, characterized by the fact that in the vacuum 
chamber, in the region of the sides of the discharge region (2) not restricted by the substrate 
surfaces (7), deflection elements are arranged that are electrically isolated from the device 
components and at least one substrate (1). 

22. Device according to one of Claims 14-21, characterized by the fact that in the vacuum 
chamber, deflection elements are arranged in the regions of device congionents in which 
parasitic discharges could be formed due to their potentials, or around the substrate (1) and the 



discharge region (2), and that these deflection elements are electrically isolated from the device 
components and the substrate (1). 
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Abstract 

The invention concerns a method for surface treatment of at least one electrically 
conducting substrate or a substrate that has been coated so as to be conducting (1) by means of a 
gas placed in the region of an electric discharge (2). The discharge region is restricted by at least 
two essentially opposite sides of the substrate surface to be treated (7), This process is especially 
suitable for treating band-shaped and continuously supplied substrates. 
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box is checked: 

B was filed on 1S/0Q/1 Q 9 8 

as United States Application Number or PCT 
International Application Number 
PCT / FPQfl/n^Qft? and was amended on 
(if applicable). 



Ich bestfitige hiennit, dafl ich den Inhalt der oben angegebenen 
Patentanraeldung, einschliefllich der Anspruche, die eventueil 
durch eincn oben erwflhnten Zusatzantrag abgetadert wurde, 
durchgesehen und verstanden habe. 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 



Ich erkenne meine Pfiicht zur Offcnbarung jeglichcr 
Informationen an, die zur Prufimg der Patentfahigkeit in Einklang 
mit Titel 37, Code of Federal Regulations, § 1.56 von Belang 
sind. 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, § 1.56. 
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Burden Hour Statement This torni It estimated to take 0.4 hour* to complete. Time witt very depending upon the ne.de of ^ in^Wuat aw >^ 
cornmenfc on th« T arnount of time you are required to complete this form should be sent to the Chief Information Officer, Patent end Trademark Office, 
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PT0/S8/1 03(3-96) 
Approved for um through 900/98. 0M8 0651 -0032 
Pittnt ind Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paparwcr* RtducHon Act of 1 995, no p«rson« ar* required to respond to e coflection onnfemtetton urdese X display e vaBd QMS control numbac 



German Language Declaration 



Jen beanspruche hiermit auallndische Prioritatsvorteile gemifl Title 35, 

US-Code, J 119 5 365 ^ ^ untcn * uf i el * rten 

Aiistandsanineidungen fflr Patcntc odcr Erfinderurkunden. Oder § 
365(a) aikrPCT intcmationaien Anmeidungen, wdche wenigstens em 
Land ausser den Verrinigten Staaten von Amerika benennen, und habe 
nachstehend dutch ankrcuzen staitliche Ausiands- anmddungen ftlr 
Patente bzw. Erfinderurkunden oder PCT Internationale Anmeidungen 
angegeben, deren Anmdddag dem der Anmeldung, for wdche Priontlt 
beansprucht wird, vorangeht 

Prior Foreign Applicatiom 
(Fruhere lualandlache Anmeidungen) 



iQ7 a a nfin.fi 

Hunibcr) 




(Land) 



I hereby claim foreign priority under Title 35, United States Code, $ 
119(aHd) or } 365(b) of any foreign app!ication(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International application 
which designated* feast one country other than the United States, listed 
below and have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application on which 
priority is claimed. 



6/10/1997 



(Day/Month/ Year Hied) 
(Ta^Monattfahr der Anmeldung) 



Priority Not Claimed 
Prioritlt nicht beansorucht 



lumber)^ 



(Country) 
(Land) 



Ich beanspruche hiermit Priorititsvorteile unter Title 35, US-Code, 
} 1 19(e) ailcr U5-Hilfsanmddungen wie tinten aufgezahlt 



(Application No.) 
(Aktenzaichen) 



(Films Dete) 
(Am*ldetag) 



(T*y/MonUVYearFHed) 
(Tag/Mooal/Jahr der Anmeldung) 



I hereby claim the benefit under Title 35, United States Code, 

J 119(e) of any United States provisional appltcation(s)ltsted below. 



(Application No.) 
(Aktenzeichen) 



(Filing Dale) 
[AnmeldeUg) 



Ich beanspruche hiermit die mir unter Tide 35, US-Code, J 120 
zustehenden Vorteile alter unten sufgefuhrten US-Patentanmeldungen 
bzw. 5 365(c) alter PCT intematioruUen Anmeidungen. wdche die 
Vereinigten Staaten von Amerika benennen, und erkenne, insofem der 
Gcgenstand einea jeden fruheren Anspruchs dieser Patentanrnddung 
nicht in einer US-Patentanmeidung, brw. PCT intcmationaien 
Anmeldung in in einer gemifl dem ersten Absatz von Tide 35, US-Code, 
J 1 12 vorgeschriebenen Art und Wdse ofTenbart wurde, meme Pflicht 
zur Offenbarung jeglicher Informationen an, die zur Prtfung 3er 
Patentfthigkeit in Einklang mit Title 37, Code of Federal Regulations, 
5 1.56 von Belang and und die im Zeitraum zwischen dem AnmeJdetag 
der fruheren Patentanrnddung und dem nationalen oder im Rahmen des 
Vcrtrags aber die Zusammenarbeit auf dem Gcbict des Patentwescn 
(PCT) gOitigen intcmationaien Anmeldetags bekannt geworden rind. 



(Application No.) 
(Aktenzeichen) 



- (Application No,) 
(Aktenzeichen) 



(Filing Dale) 
(Anroeldetag) 



(Filing Date) 
(Anmeldetag) 



Ich erkl&re hiermit, dafl afle in der vorfiegenden Erklarung ; yon mir 
gemachten Angaben nach bestem Wissen und Gewissen der Wshrheit 
entsprechen, und femcr dafl ich diese ddesjtatdiche&klarung in 
Kenntnis dessen ablege, dafl wissentlich und vendtzhch foische 
Angaben odcr dergleichen gemifl} 1001, Tide 1 8 des US-Code strafbar 
and und mit Geldstrafe und/odcr Geftngnis bestrart werden konnen und 
dafl derartige wissentlich und vorsfttzlich faische Angaben die 
Rechtswirfcsamkeit der voriicgenden Patentanmeidung oder ernes 
aufgmnd deren erteilten Patentes gefthrden kannen. 



Ihereby claim the benefit under Title 35. United States Code, 5 120 of 
any United States application^), or { 365(c) of any PCT International 
application designating the United States, listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed in 
the prior United States or PCT International application in the manner 
provided by the first paragraph of Title 35, United States Code, § 112, 
I acknowledge the duty to disclose information which is material to 
patentability as defined in Tide 37, Code of Federal Regulations, § 1.56 
which became available between the filing date of the prior application 
and the national or PCT International filing date of this application. 



(Stall*) (patented, pending abandoned) 
(Statu*) (palentiert, ichwebend, aufgegeben) 



(Statua) (patented, pending abandoned) 
(Statui) (patentien, ichwebend, aufgegeben) 



Ihercby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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(Declaration and Power of Attorney for Patent Application-German Language D ^ { ^\°si^^efo?% 



0UL71— #97 Pub.6oy> FORM U1S 1-97 

ApprevvdlbruMltvDughSaVOaL OMB 0651-0032 
Ptttnt and Tmdtmailc Offica: U.S. DEPARTMENT OF COMMERCE 

Undtf th« Pipttnwfk Radudton Act of 1906. no p«riom 



German Language Declaration 



VERTRETUNGSVOLMACHT: Als beaannter lafcder 
beauftrage ich hiennit den (die) nachstchcnd mfg riWat c u 
Patentanwalt (Patentanwalte) und/oder Vcrtreter nit der 
Verfolgung der vorlicgenden Patentanmeidung scrwie nut der 
AbwicUung ailer dantit verbundcnen Angelegenheiten vordcm 
US-Patent- und Markenamt: (Namefn) mad 
Registratfonsnummerfn) auJUsten) 



Postanschrift: 



Teiefonische Auskunfte: (Name und Teiefonnummer) 



POWER OF ATTORNEY; As a named inventor; Thereby 
appoimthciblkjwingattoiM 

appftaoonand transact all business ia the Patent and Trademark 
Office connected therewith: (fist nam* and registration number) 

Andrew R. Basile; 7 24753 

William M„ Hanlon r Jr, 28422 . 

Thomas D* Helmholdt 33181 

Darlene P. Condra 371 13 

248-649-3333 

Direct Telephone Calls to: (nam* and telephone number) 



Vor- und Zuname des einzigea oder ersten Erfinders 


Full name of sole or first inventor | 

JUNG, Thomas 8 


* 

Unterschrift des Erfinders Datum 


Inventor's signature Date 1 


Wohnsitz 


Rftidm* Im Kamp^l4 

D-^38173 Hotzum Germany 


Staatsangehongkeit 


Citizenship German 


Postanschrift 


Post Office Address Same as above 






Vor- und Zuname des zweiien Miterfinders (f alb zutreffend) 


Full name of second ioint inventor, if any^c^a n t-P^t- pr 


Unterschrift des zweiten Erfinders Datum 


Second Inventor's signature Date 


Wohnsitz 


Residen ^Stzowstrasse 1 
651 ^-38102 Braunschweig Germany 


Staatsangehorigkeit 


Citizenahip German 


Postanschrift 


Post Office Address Same as above 







(Ira Falle dritter und weiterer Miterfinder sind die 
entsprechenden Infonnaticnni und Udcrschriflcn hinzuzufugen.) 



(Supply similar information and signature for third and 
subsequent joint inventors.) 
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claration and Power of Attorney for Patent Application 
rklarung fiir Patentanmeldungen mit Vollmacht 

German Language Declaration 

wdrartmd hawnnrrr Erfiaifar crklfirc ich hicmut an Eidea As a below named invrater, I h ere by dcckrt that 



Ab 
3Uit 



dafi man Wohosjez, meine Postaaschrift un4 aiejae 
StHttangcborigbai den im atdutAenden ineh memem Namcn 
aufjpfifatea Anpbencauprechco, dafi ichnach beam WIsaen 
deturaprl3ng3iche t cnseund allcinigc Etflnder (fails nechstehend 
our em Name angegebea ist) oder cin ureprtnglichcr, ctsterund 
Miterfinder (fails nachstehcnd stduera Namen aufgefthrt and) 
des Gcgenstandes bin. &r den dieser Anirag gestellt wird und for 
den ein Patau for die Etfinduog mit foigendera Titcl beantregt 
wird: 



VERFAHREN UND VORftlCHTUMG. Z UR 
OSERFLACHBNBEHftNDLUNG VON SUBSTRATEN 



dcren Bcschrcibung hier beigefag! ist, es sei dam (in diesern 
Folic Zutrcffcndes bitte ankreu2fin), diese Erfindung , 

□ warfe angexoeldet am 



My residence, post office address and citizenship arc as stated 
next to my name. 



I believe I am the original, fust and sole inventor (if only one 
name is listed bdow) or an original, first and joist coventor (if 
plural names are listed below) of the subject matter which is 
claimed andfiarwinch a patent is sought on the invention entitled 



METHOD AND DEVICE FOR SUFACE - 
TREATIWG SUBSTRATES 



unter der US-Anrocldcmimmer oder untcr der 
Intcnutienalen AnmeMcnummer im Rahmen des 
Vertrags fiber die Zusammenaibeit auf dem Gcbiet 
des Fajoolwesens (PCT) 
i, . , UAd em 

ibgeusdA (falls 

zutreffend)* 



the specification of which is attached hereto unlcs the following 
box is checked: 

SI was filed on iR/nQ/l QQft 

as United States Application Number or PCT 
International Application Number 
PCT /RPQR/fl^Qfl? and was amended on 
_____ . fif applicable^ 



Ich bestatige hiermiu dafl ich den Inhalt der obca angegebenen 
PeterrcanrncMung, einschlie&lich der AnsprQche, die eventuell 
durch einco oben erwflhnten Zusatzanuag abgeandest wurde, 
duTchgesehen und vcrstandea babe. 



I hereby state lhat I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 



Ich erkenne meiae Fflichl zur Offenbarong jeglicher 
Ihforroanonen an* die zur PtOflmgderPotenffahigJceit in EinkUng 
mit Titei 37, Code of Federal Regulations, § 1.56 von Belang 
$kid* 



I acknowledge the duty to disclose infonnation which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations* § IJ6. 
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Appwod for «*• through *3G*0, CMS 089140)2 
Patent end Mimiilc Offtet; U.S- DEPARTMENT OF COMMERCE 
Under the Pipan*ortc ReijudJon Act of 1995, no pvrftont ire nqubidtortifandtoseaatdlmartafamiiQriunlrafe d^kf^tvaWOM&eBNiglmat&K 



German Language Oectarstion 



kh bewspCMche hiermit auellndiaehe Prierilltovortette gcmifl Title 35, 
US-Code, f 119 (*M<J), taw. S 355(b) eller unicn evifgefuhflcn 
Aualandaajuneldungen Or Patente oder Erfirtfenifkunden, oder | 
365(a) eGer PCT irtfematienelcn Aruneldungen, wetehe wcnigrtena em 
Land eraser den Vereinigte* Staaten wn Amenta fcenennen, und habo 
ittfthaficKend duroh mkrcuzcn stmtttciio Awland* anmddungcn tor 
Patente taw. Erfinderorfcunden oder PCT intematianaie Anmeldungen 
angcgeben, tan Aiunriklig dcm der Anmeldung, fir *dcho Prion lit 
be*n$pnjchti*£td» vgrwgeht 



PriorFottignAppIitaiiani 
(Frthere wHndwbe AtmSdungcn) 




(Und) 



ANY,. 



[SSnme?) 



(country; 



Ich beerupnxhc hiermit FwiulUrrortcile miter Tide 35. US-Code, 
1 119(e) aiier US^HilCaranddungcn vie untmmfgezlhlt 



(AmlicAWB No.) 
(AnuBaitbaa) 



(fenaldtug) 



I hereby claim Curagn priority under Tide 35, United Sucet Code. } 
U9(«Hd) or } 365(b) of any foreign. eppfetlionO} for ptent of 
mverfloi'i certificate, or J 365(a) of any PCTIctetiilfoTai application 
which designated at least one country ether ftan (he United Slice*, listed 
bdowand have atao identified below, try checking ihc bog. any foreign 
application for patent of inventor 1 ! ceraGeete, or PCT Xntermelonal 

3 plication having ■ filing date before (hat of *e ipplicatioa on which 
only ji claimed. 



Priority Mot Claimed 



6/10/1997 



(DtyrMoniVYavrUed) 
O^gMoraWahr d* Anmtldun*) 



(DtyAfeitthfitarBW) 
(Tat / Manti/;*flr dtr AiwicJdimf) 



I hereby cliim At benefit under Title 35, United States Code, 

i 1 19(e) of any United State* provtfoml ip?£catsan(e}!f3ted below. 



{Aaflistim 
(Ataaatchtn) 



(Aftmldrtn) 



kh beanjpruehe rdcnmt dia miruiter Tide 35, US-Code, 1 120 
xuftehenden Vcrteilo alter Wtten aufiefUhrten US-Patenuwmeldungen 
bzw. { 365(e) alter PCT iffomationelcn Anmddungerw wekhe dfio 
Vcrdnigten Staaten vcm Amenta benennen. und erkenne, insofem dec 
Gegemrtand emet jeden Irflheren Anspmchc diner Pitentamnddung 
mcht m einer tiS-Patetitanmeldung, taw. PCT intemationalen 
Artttdduwg in in ciner gcmifl dem «wto> Absete van Title 35, US-Code, 
1 1 12 vofgeachriebenen Art und Weiae alien but wurte, meine PfUehl 
zar OOenbifunt jegjiaher Informarfoncn an* die wr PrQAin; der 
Pitentflhigkeit in EinUeng mit Tide 37, Code eCPedenl Regulauona, 
1 1J6 vonSelang and und die Em 2ei«num swischen dem Amncldetif 
dcr (HtocriPiiAuuvnddungiind dem nationals oder Im Rahmen dei 
Veftftga fiber die Zuaammenarbdt auf dem Gebiet des PaicnMrcscft 
(PCT) f altigen Intenvdonaien Anmcldetagi bekanm geworden and. 



(A pplica tion No.) 
(AkmsfictMn) 



(juaew linen) 



irdini Due) 



(Aimldrttg) 



Ich crkiBre hierndt daB aifc in da vorficgenden Hrtcfifung von mir 
gemaehten Anatbcn rweh bcitem Wiise* und QeASisen der WahrheU 
enttprcchen, imd ftroer dad ith diese eide«UEUiel«EfWaiw^ in 
Kenn(f\i« design ebteoe. dag Wascnllich urtd v^rs4tef»cH ftteN 

sand und mit Gektoife und/eder Gellngiufl botraA werden Vdnnen and 
dad denutige wioendieh und vmsltzlfch ftlschc Angafaen die 
Rechtswirfcttmtat der wrtiegenden Pnentanmeldwig oder eince 
aufgnand dcren erteilten Patentee gefUvdcn feonnen. 



Ihewby elaim the benefit under Title 35> United Siatea Code, 1 120 cf 
arfy United Slates applicetiond). or § 365(c) of any PCT Intonation*! 
application deegpajbg fee United Ststea, Dated bdow and, insofar at the 
subject main* of each of die claims of this epplseiden ii net disclosed in 
the prior United State* or PCT Inttcrmional application ia (he manner 
provided byihefrat paragraph of Title 35, United State* Cod*, J 112. 
I acknowledge the Arty to discloie infomu&m which if materfal to 
palenbdaSty as defined in Tide 37. Code ofpedera) RegMlaeoM. J 1.56 
which became twilible between the Cling d»te of the prior epplieetioii 
and (he nationat or PCT International filing dale eftWo application. 



(Stae*) ipmmd, pndwt ibwSonaeO 
(Sttfai) IpOtften, ff^rebend, fidbtgtbca) 



(Sttfm) (paltmcd. pesdln^ thwdonod) 
(SUM) (pttcmkiv tefcwefeend. tidlpfeoan) 



I hereby declare that aTI aUtemenb made herein of my own knowledge 
are true And that all statements made on infonntrfon and belief are 
believed to be ttue; and further that these lUfemenka wctd mtde with ihe 
knewtedae that wiltM (alio itaiittiienu and <fo tike *>J***f«* 
pumthalae by teor vnprimment. or both k under Section toot of Tide 
18 of dw United Sbtea Code and that »uch wOI&t false Jtitemerjtj may 
jeopardize the validity of the ippticatian or **? ^5ent issued thereon. 
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FORM IAS 



FToaana»(MQ 



Pital *nd Ifetrfamrfc Offlca: U.& D£PMTM£Hf OF COMMERCE 



German Language Declaration 



VERTRETUNGSVOLMACKT: Als benaxinw^Efflg 
bctuftnav ich ttcnstit dot (Ac) a iffhTrtwn d •ofgefttaten 
PisenUBWtll (Fateataowltte) uadfeder Vcrtrctcr out da 
VafolgUDi der voiiicgndai Pttenunmelduiij sowie mit der 
Afavricnug tiler H {t vcaAnodcaca Augckgcnhcitca w«n 
US-Paott- ttd Mnkeant: Qfami(a) — J 
HigUtmU>*mimmer(r\) wJUmw) 



Poattaxhriffc 



Teleftmischc AuskQnfte: fl/aw* Tihfimtfummtr) 




POWER OF ATTORNEY; As a asaed vrcasa; Iteety 
eppesttihcfcta^*^^ 

Office eanmcedttetwift: (tUtmmw und registration numifti 

Andrew R* Basile; / __24353, : 
Willlaiu M*. Hanlon, Jr. __28422. 
Thomas D. Helmholdt 

Darlene P. Condr fl 17113 

1631x86^ 

248-649-3333 

Direct Telephone Calls to: (ruxmt and ttbphan* mnnber) 



Vox- und 2u0 «ne 4c mzigo oto «*ea Erfu*« ^ | ^JgSg^g^iT"' 



Uutcraehrift dcsEdbdas 



Datum 



Invented 



signature^ 



April 

<$U-ouao |^°^| 25 f 2000 



Wohoatz 
Staalaangcblrigkeit 



a " da W-i8173 HoMum \ Germany q£X 



Citizenship German 



Postanschrift 



Post Office Address Same as above 



Vor-und Zimflmc da zweiten M Stafindcn tfalta zutrrffe 



Wohaae 

Suattugehengkoit 

Posteitsehrift 



Full n a me of aecand ioial inventor, if 

laitzowstrasse 1 . 
RgsMeBg f)-38102 Braunschweig \Germany 



CiUmihip German 
Post©&ieeAd*eaa Same as above 



ran 



(Ira Fallc drittcr «d «it«cr Mender «d die 



(Supply milv infcnnaiicn end dgmtorc far thiri and 
jufeequeat joint inventors.) 
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